An Expression for the expected value of the intersection of a sure sphere and a random sphere has been derived by Laurent (1974) . In the present paper we derive the expression for the expected intersection volume of a sure ellipsoid and a random ellipsoid.
Introduction
We follow the notation and terminology of Laurent (1974) . Let S be a fixed ndimensional ellipsoid with the equationx ∆x ≤ r , where n × n ∆ is positive definite symmetric and r is known. Let the center C, with coordinates ξ, of an n-dimensional ellipsoid S follow an elliptically symmetric distribution about the fixed center A, with coordinates η, i.e., the density of ξ is of the type (y′Δy), y = (ξ − η). We wish to obtain an expression for µ = E[V(S ∩ S)], the expected intersection volume contained in S and S, where S denotes the volume y Δy ≤ R , R known. 
We proceed to evaluate (2) in the next section. We first note that the random variable (ξ − m) ∆(ξ − m), for a fixed m, has a noncentral type density. This density is necessary to evaluate the first integral in (1) . Next the random variable m ∆m also has anoncentral type density with noncentrality parameter η ∆η. Thus the final result depends only on r, R, η ∆η, and ∆. The final result involves three Bessel functions of the first kind. The first Bessel function appears in the noncentral type density of (ξ − µ) ∆(ξ − m). The second Bessel function appears because the integration involves integration over a certain angle. The third Bessel function appears in the noncentral type density of m ∆m. Now Laurent (1974) shows that the evaluation of Q (R , δ ; |y| ), i.e., the conditional distribution function of the noncentral radial error ρ depends on only one angle φ, and is given by
The squared noncentral radical error distribution
where cos φ = (|y| + δ − R )/2|y|δ. Further (see Laurent (1974, p. 184 , equation (8))) we find (5) to be
The noncentral density of the squared radial error ρ is
The result (7) follows by noting that the density of the angle φ, measured in radians, is given by
and that cos φ = |y| + δ − ρ 2|y|δ , (|y| − δ) ≤ ρ ≤ (|y| + δ) .
Hence from (8) and (9), we get the density of ρ , given |y| , as 
